Background: Dialectical behaviour therapy for adolescents (DBT-A) is an intervention with a growing evidence base for treating adolescents with emotional and behavioural dysregulation. This study describes the implementation and effectiveness of 16-week DBT-A across multiple sites in publicly funded child/adolescent mental health services (CAMHS) in Ireland. Method: The Consolidated Framework for Implementation Research was used to guide this national implementation. Fifty-four clinicians from seven CAMHS teams completed DBT training and delivered the 16-week DBT-A programme. Eighty-four adolescents with emotional and behavioural dysregulation participated in the intervention and outcome measures were administered at preintervention, postintervention and 16-week follow-up. Results: Significant reductions on all outcome measures were observed for DBT-A participants including presence and frequency of self-harm, suicidal ideation and depression. Reductions in the number of acute inpatient admissions, bed days and emergency department visits were also reported. Conclusions: DBT-A can be successfully implemented in CAMHS settings and yield positive outcomes for adolescents with emotional and behavioural dysregulation.
Introduction
International community studies report that around 10% of adolescents have self-harmed (Hawton, Saunders, & O'Connor, 2012) . In Ireland, a national registry of self-harm, which records self-harm presentations at hospital emergency departments, reports high rates for young people with peak rates reported for females aged 15-19 years (Griffin et al., 2016 ). Despite increasing rates of self-harm in young people, specialised treatments for adolescents are limited (Hawton et al., 2015) . Dialectical behaviour therapy for adolescents (DBT-A) is a treatment which was initially developed for suicidal adolescents with chronic emotional dysregulation (Miller, Rathus, & Linehan, 2007) . DBT-A has been delivered to adolescents with self-harm and suicidal behaviour with positive outcomes reported in outpatient and community settings (Fleischhaker et al., 2011; James, Taylor, Winmill, & Alfoadari, 2008; Mehlum et al., 2014; Rathus & Miller, 2002; Woodberry & Popenoe, 2008) .
In Ireland, by 2013, clinicians working in child and adolescent mental health services (CAMHS) began to consider DBT-A as a treatment for the increasing number of self-harming adolescents presenting to their service. While there was growing interest in DBT provision for adults and adolescents in Ireland, challenges regarding securing of funding for individual team training and awareness of how best to establish DBT in community services continued. A proposal was put forward to a National Office for Suicide Prevention (established to coordinate suicide and self-harm prevention activities in Ireland) to coordinate the implementation of DBT in the Irish public health service . This proposal was successful and the National DBT Project Ireland was established in 2013. The funding included training for two cohorts of eight DBT teams in both adult and child and adolescent mental health services across a 2-year period. Funding also included a team to coordinate and support the multisite implementation and evaluation of DBT across Ireland.
In having a coordinated approach to implementation, the National DBT Project team could consider identified facilitators and manage known barriers in an attempt to maximise successful DBT implementation in community mental health settings. Previously identified barriers in implementing DBT include lack of financial support, absence of management buy-in, lack of prioritisation of DBT as a treatment option, inadequate planning for programme delivery, competing therapeutic priorities, staff attrition and insufficient protected time for DBT (Carmel, Rose, & Fruzzetti, 2014; Swales, Taylor, & Hibbs, 2012; Swenson, Torrey & Koerner, 2002) . Factors reported to facilitate successful DBT implementation include: organisational support (including funding and time to deliver the intervention); supervision; team cohesion, skill and leadership; and observation of positive clinical outcomes (Ditty, Landes, Doyle, & Beidas, 2015; Swales et al., 2012) .
The National DBT Project was the first project to coordinate DBT training at a national level and to develop a protocol to manage known implementation barriers. It was also the first multisite study of DBT in community services. In view of these innovations, a comprehensive evaluation was conducted to explore the effectiveness of the DBT programmes established in adult and child and adolescent mental health services across Ireland. This paper reports on the implementation and evaluation of DBT-A programmes which were established in CAMHS as part of this coordinated approach.
Method

Implementation
The Consolidated Framework for Implementation Research (Damschroder et al., 2009 ) was used as a guiding framework for this coordinated implementation of DBT. More specifically, the 'Process' construct which involves planning, engaging, executing and reflecting/evaluating was followed in an iterative manner throughout the project (Figure 1) .
The planning stage was primarily conducted by the two clinical leads of the project. Once the coordinating team were appointed, support was provided to the clinical leads for the activities of the planning stage (outlined in detail in . Therefore, a top-down approach to implementation was adopted where procedures were set in place at the outset of the project and followed by all teams who successfully secured a place to train with the National DBT Project.
In following the steps as part of the 'Process' construct, previously identified barriers and facilitators could be given due consideration throughout the different stages of the project. Barriers and facilitators were identified and accounted for based on the clinical leads' understanding of the research literature, their own experience of implementation, and through consultation with the DBT training providers (outlined in detail in Table 1 presents a summary of barriers and facilitators and how they were addressed in this coordinated implementation initiative.
Selection and training of teams
For the National DBT Project, the structure of DBT teams followed the recommendations of the UK licensed training provider of Intensive Training TM which specify that DBT teams must have a minimum of four clinicians and a maximum of 10.
1 Each team were required to either have a clinical/forensic/counselling psychologist or a person with demonstrable graduate training in behaviour therapy. Interested teams were invited to submit an application to the National DBT Project to attend training. Seven CAMHS teams consisting of 54 clinicians were selected to attend DBT training; four teams in Cohort 1 and three in Cohort 2. Each of the teams comprised of multidisciplinary staff members including psychiatrists, psychologists, social workers, occupational therapists and mental health nurses. Successful teams undertook a 2-week Intensive Training TM with a licensed training provider between December 2013 and May 2015. The first week of training (Part 1) comprises a 5-day teaching block in which teams are taught the principles of establishing a DBT programme and core strategies of the individual therapy component of the treatment. Part 2 typically takes place within 8 months of Part 1 for which teams present their work on the programme and receive feedback and expert consultation on both their programme and individual cases. Further teaching is also delivered (Swales, 2010) .
Expert supervision was provided to all teams with 36 hr available to each team per year.
Treatment and inclusion criteria
All CAMHS teams were required to deliver the 16-week DBT-A programme as outlined by Miller et al. (2007) . DBT-A utilises a similar format to standard DBT for adults including weekly individual therapy, group skills training, phone coaching and team consultation for the DBT therapists. As part of the DBT-A adaptation, the treatment duration is reduced from 48 to 16 weeks and includes an additional module 'Walking the Middle Path' which addresses adolescent-family dilemmas. Parent/guardians attend the weekly skills group as part of a multifamily group component in order to increase generalisation of skills and enhance parent/guardians' capacity to validate and support their child more effectively. A pretreatment phase of 4-6 weekly individual sessions also takes place prior to commitment by the adolescent to engage in the full programme. This involves identification of DBT as an appropriate treatment for the presenting problem, identification of goals for treatment, orientation to the treatment and obtainment of commitment to all aspects of the programme (Heard & Swales, 2016) .
Inclusion criteria for adolescents in the programme included: demonstration of emotional and behavioural dysregulation; a persistent pattern of self-harm (as defined by Platt et al., 1992) with an episode of self-harm behaviour or suicidal act having occurred in the past 16 weeks or chronic suicidal ideation reported; and an expressed commitment to the 16-week programme by the adolescent and their parent/guardian.
Outcome measures
Both participants and therapists completed measures in order to evaluate the effectiveness of the DBT-A programmes.
Participant self-report measures. Measures were selected and compiled based on the four treatment targets of DBT. A detailed overview of treatment targets and corresponding measurement variables for this study are reported elsewhere (Flynn, Kells, Joyce, Suarez, & Gillespie, 2018) . Six outcome measures were included in the current study Borderline Symptom List (BSL-23; Bohus et al., 2007 ): a 23-item self-report measure of borderline-typical symptomatology. Respondents are asked to rate how much they suffered with a set of difficulties or problems in the course of the previous week ranging from 0 (Not at all) to 4 (Very strong). The internal consistency of the BSL-23 was high (Cronbach's alpha = .94).
Beck Hopelessness Scale (BHS; Beck, Weissman, Lester, & Trexler, 1974 ): a 20-item self-report measure which assesses key aspects of hopelessness. Items on the BHS are marked as true or false with scores ranging from 0 to 20, where higher scores indicate greater feelings of hopelessness. Internal consistency of the BHS was high (Cronbach's alpha = .91).
Beck Depression Inventory -Youth (BDI-Y; Beck, Beck, & Jolly, 2001) : is a 20-item assessment developed to identify depressive symptoms in young people, with items rated on a scale of 0 (Never) to 3 (Always). The internal consistency of the BDI-Y in the current study was good (Cronbach's alpha = .89).
Questionnaire for Suicidal Ideation (QSI): is a 6-item measure developed by the research team to assess frequency of suicidal ideation in the past week (Appendix S1). Each item was rated on scale of 0 (Not at all) to 4 (Daily or more). In the current study, Cronbach's alpha value for the QSI was .90.
DBT Ways of Coping Checklist (DBT-WCCL; Neacsiu, Rizvi, Vitaliano, Lynch, & Linehan, 2010) : is a 59-item self-report questionnaire which measures the frequency of DBT skills used in the last month and non-DBT, dysfunctional coping strategies. Items of the DBT-WCCL are rated on a scale of 0 (Never Used) to 3 (Regularly Used). The Cronbach's alpha values for the two subscales in the present study were .90 and .80 respectively.
State-Trait Anger Expression Inventory-2 Child and Adolescent (STAXI-2 C/A; Brunner & Spielberger, 2009):
The STAXI-2 C/A is a 35-item measure that consists of five primary scales measuring state anger, trait anger, anger expression-out, anger expression-in and anger control. As trait anger and anger expression out are the most pertinent subscales for this study population, these will be the focus of the data reported here. In the current study, the Cronbach's alpha values for these two subscales were .85 and .72 respectively.
Therapist-reported measures. DBT therapists on each team completed therapist assessment forms developed by the research team to measure health service utilisation (Flynn, Kells, Joyce, Suarez et al., 2018) . Data collected included presence and frequency of self-harm, emergency department (E.D.) visits and number of inpatient admissions at each time point. At each data collection time point, the relevant timeframe was: baseline (T1) -16 weeks prior to the intervention; postintervention (T2) -16 weeks of the intervention; and 16-week follow-up (T3) -16 weeks following programme completion. These data were extracted from the clinical file for each participant by their DBT therapist.
Procedure
Data were collected from participants and DBT therapists at 16-week time intervals: baseline (T1), postintervention (T2) and 16-week follow-up (T3). Baseline was when participants had completed pretreatment and prior to starting the group skills training. Members of the DBT research team visited the sites at each time point and administered the self-report measures with the young people. A DBT therapist was present for the group data collection session should a participant experience distress when completing the measures. 
Analysis
All self-report outcome measures were quantitative and were summarised by their mean and standard deviation. For each self-report outcome measure, multilevel linear mixed-effects regression models were used to estimate the mean at baseline (T1) and the mean change from baseline to each follow-up (T2 and T3). Mixed-effects models use all available data at each time point rather than the data from individuals assessed at all times. We included a random intercept in the models for the individual participants and for the participating sites. These intercepts adjust for random heterogeneity in each outcome measure between subjects and between study sites. Exact McNemar's and McNemar-Bowker tests were used to explore change in the proportion of the sample that were selfharming, and the frequency of self-harm, from T1 to T2 and T2 to T3. 
Results
Implementation outcomes
Treatment commenced with patients in the weeks following Intensive Training Part 1. All teams began full programme delivery (all modes of treatment) within 6 months of Intensive Training Part 1 and prior to attending Part 2. All teams continued to offer DBT in their service at 2 years following completion of Intensive Training Part 1.
DBT-A programme outcomes
Eighty-four adolescents (85% female) ranging in age from 13 to 18 years (M = 15.72, SD = 1.06) who were attending CAMHS participated in this study. All participants engaged in 1-6 pretreatment sessions (M = 2.8) with their DBT therapist. Seventy-one of 84 participants completed the programme yielding a 15.5% drop-out rate. Reasons for drop out included the 4-miss rule (4 weeks of missed individual therapy or skills training in a row) or commitment difficulties. There were missing data for participants at some time-points. Reasons for missing data included incomplete measures by participants or their DBT therapist, participants being absent during the group data collection session or failure to complete measures within the recommended 2-week timeframe.
Self-report measures
The mean, standard deviation, medians and interquartile ranges for each outcome measure at each time point can be viewed in Table S1 . Multilevel linear mixed-effects regression models were used to estimate the mean at T1 and the mean change from T1 to T2 and T1 to T3. Significant pre-post intervention differences were found on all outcome measures and at follow-up (Table 2) .
Changes in scores between T2 and T3 were significant for borderline symptoms, depression, suicidal ideation and trait anger (p < .05).
The use of standardised scales for depression and hopelessness allows for categorisation of clinical severity level which in turn can inform clinically meaningful change for participants. For example, mean depression scores that were in the 'extremely elevated' clinical range at T1 decreased to the 'moderately elevated' range at T2, and were at the lower end of the 'moderately elevated' range at follow-up (T3). Similarly for hopelessness, participants were at the high end of the 'moderate' range at T1, reduced to the lower end of the 'moderate' range at T2, and further reduced to the 'mild' range at T3.
The intraclass correlations indicated that for each outcome measure there was very little within-site correlation but strong within-subject correlation. The within-subject correlation was stronger for borderline symptoms, hopelessness, depression and suicidal ideation (ICC range 0.60-0.71) than for dysfunctional coping, DBT skill use and both anger measures (ICC range 0.37-0.49).
Therapist reported measures
Self-harm behaviour and frequency. The presence and frequency of self-harm as reported in the therapist assessment forms are outlined in Table 3 . Completed datasets for T1 and T2 were available for 70 of the 71 participants who completed the programme and for 57 participants at follow-up (T3). Exact McNemar's and McNemar-Bowker tests were used to explore change in the proportion of the sample that were self-harming, and the frequency of self-harm, from T1 to T2 and T2 to T3. A statistically significant decrease in the proportion of participants engaging in self-harm and frequency of self-harm was observed from T1 to T2 with a further significant decrease observed from T2 to T3.
Health service utilisation, namely E.D. visits, inpatient admissions and corresponding inpatient bed days, was next examined. There was a decrease in the total number of E.D. visits from T1 to T2, and a further decrease at T3 (Table 4) . A notable decrease in the number of acute inpatient admissions and corresponding bed days was observed from T1 to T2. While there was an increase in inpatient admissions and bed days from T2 to T3, the total number at T3 was still lower than at T1.
Discussion
DBT-A programmes were successfully established in seven CAMHS across Ireland as part of this national coordinated initiative. Significant improvements on clinical measures were observed for DBT-A participants across the seven sites over the course of the intervention. These changes were maintained or further improved at follow-up. Substantial reductions in health service utilisation were also observed.
At 2 years following completion of Intensive Training Part I, all seven teams continued to offer DBT-A as a treatment in their service. While staff attrition occurred across some sites, teams availed of further training opportunities to replenish staff. This may account for team success and sustainability at 2 years post training.
Efforts were made to ensure teams maintained high levels of fidelity to the treatment model through expert supervision. A review of DBT implementation studies informed the coordinating team of potential barriers to successful programme implementation. Training was centrally planned, delivered by a licensed training provider, and support and guidance was provided to therapists for the implementation. All modes of treatment were delivered and all teams were provided with supervision by internationally accredited model adherent DBT supervisors. In addition, the evaluation of the intervention by an independent team of researchers attempted to reduce potential response bias and ensure rigorous data collection procedures were adhered to. However, a limitation of this study is that health service utilisation was measured through therapist assessment forms rather than researcher scrutiny of clinical files.
At the training application stage, a 2-year minimum commitment to DBT implementation was required from both clinicians and management teams. While most clinicians honoured this commitment, it was not possible for some individuals to continue their involvement in DBT implementation for the 2-year period. As there was no mandate to fulfil their stated commitment, the National DBT Project team could only withdraw resources (e.g. expert supervision) in cases where the initial investment in training was not being utilised.
At the time of this study, there was no alternative evidence-based intervention available for emotionally and behaviourally dysregulated adolescents attending CAMHS. As a result, it was not possible to obtain a comparison group for inclusion in this evaluation. The possibility of improvements reflecting spontaneous improvement or regression to the mean therefore cannot be ruled out in this study. It was originally hoped to obtain data from matched independent community mental health service sites that offered treatment-asusual (TAU) where DBT-A was not available. However, challenges in gaining service support from clinicians, treatment teams and clients yielded insufficient numbers of participants to enable a control comparison. Future research would benefit from exploring the impact of this intervention with this population in comparison to other evidence-based interventions or TAU in community mental health settings.
At the latter stages of this study, Rathus and Miller (2015) published an updated manual suggesting an increase of skills training sessions to 24 weeks to provide 
Conclusion
The positive outcomes reported across multiple sites in this study present evidence in support of specialised interventions for adolescents who self-harm and/or have suicidal ideation or behaviour. The current findings demonstrate that DBT-A can be implemented in real world settings and has good external validity as a treatment approach for delivery in publicly funded community mental health settings. study. They also wish to thank the young people and parent/ guardians who participated in the DBT-A programmes for contributing data to this study. The authors have declared that they have no competing or potential conflicts of interest. 
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